Given that sustainable investing constitutes a major force across global financial markets, in 2016 Morningstar began reporting Morningstar Sustainability scores. We used the 2016, 2017 and 2018 scores to study the effects of socially responsible investments (SRI) on European equity fund performance. Sustainability scores impacted positively on performance, which was consistent with the idea that the mutual funds invested in companies with better scores generate better risk-adjusted and not-risk adjusted performance. We also tested the relation on mutual fund flows and risk. The sustainability score in the previous year is significant on the flows, so higher-rated funds receive a larger volume of funds. In terms of risk, the level of sustainability is negatively related to the value at risk (VaR) of the fund, supporting that higher scored mutual funds offer better protection against extreme losses.
Introduction
Socially responsible investment (SRI), also known as sustainable, responsible, and impact investing, is "an investment discipline that considers environmental, social and corporate governance (ESG) criteria to generate long-term competitive financial returns and positive societal impact" (US SIF. (See http://www.ussif.org. US SIF is the Forum for Sustainable and Responsible Investment)). According to the 2016 Global Sustainable Investment Review [1], in 2016 there were $22.89 trillion assets being professionally managed under SRI strategies in the world. Authors in Reference [2] conclude that the SRI label in the mutual fund industry is valued favorably by the market, which is an important factor that drives this growth, while authors in Reference [3] argue that social preference (instead of financial performance) is the primary factor for investors choosing SRI mutual funds.
The growing interest in SRI in recent years has led to several organizations assessing mutual funds on how well the underlying companies perform on ESG issues. In 2016, Morningstar launched a Morningstar Sustainability Rating and Score. The idea of the Morningstar Sustainability Rating is classifying mutual funds with ESG factors relative to their Morningstar category peers. The advantage of this product is that it makes it possible to find sustainable funds even if they aren't labelling themselves specifically as funds that support an SRI approach. The use of these scores shows an important difference to previous studies, which compare SRI funds with an index, or the most advanced studies apply a so-called matching approach, i.e., they compare the performance of SRI and non-SRI investment funds with similar characteristics (fund size, fund age, expenses, et cetera.) to properly considered management and transaction costs for both SRI funds and conventional funds [4] [5] [6] [7] [8] One important research question in the mutual fund industry about SRI investing is to know how SRI mutual funds perform. There are several studies that have demonstrated that companies with social responsibility policies and practices are good investments. For example, a recent paper of [9] conducted a meta-analysis of about 2200 unique primary empirical studies. They found that the majority of studies show a positive correlation between ESG factors and financial performance. But despite the investigations carried out to date, there is still a debate about whether these types of investments can create value for investors and why they put their money here. Although according to [10, 11] some investors in SRI funds are willing to accept lower returns for their moral stance, the performance of SRI funds and conventional funds is still an open question. Authors in Reference [12] sustain, after a review of the most recent work in major finance journals on SRI, that "the performance of SR mutual funds and indexes are not generally significantly different to conventional funds or indexes, but again these results are also highly dependent on model specification, time period, benchmark, and other characteristics of the study".
Authors such as [4, 13] support the idea that SRI funds outperform market indexes. But the more conventional theory is that SRI mutual funds have the same return as any other funds, and authors such as [7, 8, [14] [15] [16] [17] [18] are in line with this theory. Another theory defends that choosing SRI funds is basically a "trade off" between investing in SRI and returns, so SRI investments underperform the benchmark, for example [19] . One important recent paper is [20] , which provides a new perspective because they found that the difference between socially responsible (SR) and conventional mutual funds depends on the state of the market. SR mutual funds outperform conventional mutual funds during periods of market crisis, but in non-crisis periods, SR funds underperform conventional funds.
Previous research has studied the effect of sustainability on performance exclusively using a dichotomous variable to differentiate between socially responsible funds and conventional funds. However, the results could be biased because under "socially responsible", they could have funds with very different levels of sustainability. Authors in Reference [21] conclude that there is a lack of clearly defined criteria to distinguish mutual funds as "socially responsible", and this results in inconsistently applied classifications that make it difficult to measure the performance of SRIs. Traditional methodology in empirical research is benchmarking with indices or, most recently, matched pair analysis, which was initially applied by [4] , and is based on comparing returns of SRI funds and conventional funds with similar characteristics in terms of volume of assets, interception dates, et cetera. For this reason, the inclusion of sustainability scores in our work allows us to evaluate whether the degree of sustainability of the portfolio in which the funds are invested has a positive relation with performance. As far as we know, only [22, 23] analyzed this effect. Authors in Reference [22] conclude that funds with higher Morningstar Sustainability scores have similar alphas from those with lower sustainability scores. Authors also observe that there is little difference in the performance or sustainability scores between self-proclaimed SRI funds versus those that fall in the top 50 and top 20 percent of Morningstar's Sustainability scores. Finally, they observe that mutual funds with higher Morningstar Sustainability metrics do not appear to be more attractive to investors compared to low scoring funds. In contrast, self-proclaimed SRI funds have performed significantly better regarding fund flows. Authors in Reference [23] use corporate social responsibility (CSR) scores to study the effect on fund performance and flows, concluding that higher values display poorer performance and weaker performance-flow relation. From an investor point of view, the advantage of using sustainability scores is that they can select their SRI, taking into consideration the funds with better scores, whether or not they are self-declared as an SRI fund. This paper adds to the growing literature on SRI by specifically examining the effect of the degree of sustainability, measured though Morningstar Sustainability scores included in Morningstar Direct in 2016. In particular, we assess the effect of sustainability scores and the different dimensions in which the score is subdivided (environmental, social, and governance) in the performance, in addition to the downside risk and the flow of funds. Authors in References [24, 25] indicate that investors might not be very concerned with mutual funds that underperform when they are less affected in case of extreme market conditions. In this sense, the difference in the performance of ratings could be obtained at the expense of higher downside risk. But, this question has not been addressed in previous research.
On the other hand, the conventional dichotomous variable has been added to the models to evaluate to what extent the results may differ. Our empirical evidence also contributes to the literature on mutual funds that discusses whether applying a particular investment screening in portfolio selection affects the mutual fund performance, see for example [16, 26] . SRI portfolios are subject to both positive and negative social screens [27] . The Portfolio theory argues that narrowing the universe of assets restricts diversification opportunities and thus the risk-adjusted performance [28] ; whereas [29, 30] consider that restricting investment screening allows the identification of companies with higher growth potential and better management, therefore leading to a better financial performance and risk profile. Sustainable mutual funds apply a specific portfolio screening by concentrating investments in socially conscious businesses. Although there is profuse empirical literature on the impact of social responsibility of the performance, little is known about the sustainability-based screening.
The main contribution of our paper is to fill the gap in SRI investing that, with very few exceptions [22, 23] , employ self-declared dichotomous variables to identify socially conscious mutual funds. Differently to these two exceptions, that focus on U.S. domestic mutual funds, we extend the analysis of the degree of sustainability to the European market, which accounts for over half of global SRI assets as sustainable investing takes off [1]. Our empirical results for the years 2015 and 2016 show that a large number of funds were not declared sustainable but their portfolio is comparable to sustainable mutual funds. Furthermore, the sustainability score is significant in explaining the level of performance, downside risk, and flows. We also achieved equivalent results for the three dimensions of sustainability (environmental, social and corporate). The signs are different on performance and downside risk when the conventional dummy to declare social mutual funds is used.
The remainder of this paper is laid out as follows. In Section 2, we review the related literature on SRI performance, in Section 3 we describe our data and the performance evaluation metrics, in Section 4 we describe our empirical methods and results, in Section 5 we conduct robustness tests and, finally, we draw conclusions from our research.
Literature Review
Over the last few years, SRI investment research has been growing. The CFA Institute, which is a global association for investment professionals, states that "a key idea in the discussion of ESG issues is that systematically considering ESG issues will likely lead to more complete analyses and better-informed investment decisions" and "that every investment analyst should be able to identify and properly evaluate investment risks, and ESG issues are a part of this evaluation" [31] . For this association, there are basically two investors interested in considering ESG issues: value-motivated and values-motivated investors. We focus on the first kind of investors concerned with the financial performance of their SRI funds.
Authors in Reference [14] developed three hypotheses regarding the performance of SRI mutual funds. The first hypothesis is that SRI fund performance equals that of conventional funds, which is consistent with a market that does not regard the social responsibility feature. The second hypothesis is that SRI fund performance is lower than that of conventional funds, which is consistent with a market that values the social responsibility feature. Finally, the third hypothesis is that SRI fund performance is higher than that of conventional funds. There are several arguments which could explain why SRI mutual funds can outperform, in financial terms, the conventional funds (which do not consider ESG factors). First, SRI mutual funds have a higher proportion of their portfolio in the segment of small companies; these companies are better adapted to market changes [5, 13] and may also be more profitable in the long run. Second, social companies are more efficient, better managed and develop better in the market [14] . From a theoretical point of view social companies can reduce costs (penalties, et cetera) or increase revenues (innovative products, greater employee effort, better public perception, increasing the likelihood that consumers will purchase the company's products or its share price, attract socially conscious customers, et cetera) [32, 33] . In contrast, one important argument of the detractors of SRI funds is that the universe of possible investments of these funds (individual companies) is small, so they assume a higher investment risk because of the lack of diversity. Authors in References [30, 34] replicate 10,000 pairs of SRI and conventional portfolios to test the impact of SRI screening on performance, finding no significant difference in the risk-adjusted return of screened and unscreened portfolios. They conclude that a typical SRI fund will neither gain nor lose from screening its portfolio. But [35] find that negative screening implies an opportunity cost, because excluding controversial stocks for an investment portfolio may reduce financial performance. Authors such as [36, 37] argue that SRI mutual funds managers need more information than conventional funds about the companies in which they invest; they base their decisions on deeper, more complete, and higher quality information, resulting in a significant reduction in the risk of their investment decisions. Empirical evidence of some authors, such as [4, 13] , supports the idea that SRI funds outperform conventional investments. But there is also evidence to support the idea that SRIs are neutral to financial performance ( [7, 8, [14] [15] [16] [17] [18] , among others), or that SRI funds underperform conventional investments, for example [19] .
The first study about SRI investment was done by [13] , where these authors found that SRI investment funds did not under or outperform the index benchmark. They used 15 British Ethical funds, finding weak evidence that 15 UK SRI funds outperformed two stock market indices. Authors in Reference [14] conducted a similar study where the difference of means of excess returns was not significant and only one of 17 mutual funds had a positive Jensen's alpha. Authors in Reference [38] improved their prior work by including a small market index and they concluded that the excess returns of SRI funds are strongly influenced by the low capitalization of the small cap stocks. The study also shows that SRI funds have a neutral effect on performance. Authors in Reference [19] research US and German mutual funds using a simple regression against an environmental market index, showing that the SRI investments underperform the benchmark in terms of three performance measures (Jensen's alpha, the Treynor ratio, and the Sharpe ratio). In this research, the author used a sample of six US funds and five German SRI Investment funds.
All previous studies used an index as benchmark, so they have the problem of what is the appropriate index. Authors in Reference [4] avoided this problem by using a matched pair analysis to compare SRI mutual funds and conventional funds in the UK. The authors matched 29 SRI mutual funds to conventional ones using the size and the age of the funds as criteria. Their results showed no differences in the performance of both samples using the Sharpe and Treynor ratios as performance measures, but they found that ethical funds did better than the non-ethical funds when the Jensen performance measure was used. Authors in Reference [5] studied 18 SRI funds where the investment area and the fund type were considered. They did not find differences in performance against conventional funds. Authors in Reference [6] studied the performance of 31 US SRI mutual funds and the Domini 400 Social-Index (DSI) from 1990 to 1998. The results show that only some SRI funds could underperform the benchmark (S&P 500 or DSI). But, in general, SRI funds obtained a similar performance to S&P 500, DSI, and conventional funds. Authors in Reference [7] used a matching procedure and the age, size, country and investment universe of the fund as variables. The study included mutual funds from Sweden, the Netherlands, Norway, Germany, the UK and Switzerland, and Jensen's alpha and the Sharpe and Treynor ratios as performance metrics. Their results showed that SRI funds' performance was very similar to those of conventional funds. Authors in Reference [8] studied the performance of 30 European SRI funds from four countries, finding that there is no difference between SRI funds and conventional funds.
The author in Reference [39] studied 42 SRI U.S. mutual funds; he found no evidence of a performance difference between SRI and conventional funds. Both underperformed the Domini 400 Social Index and S&P 500 during the study period (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) . Authors in Reference [40] investigated the performance of 32 British, 16 German and 55 US SRI funds, they used Jensen and Carhart's alpha and found that German and US SRI mutual funds underperformed in both their relevant indexes and the conventional funds, whereas UK funds slightly outperformed, however the differences were not significant. Authors in Reference [41] investigated the performance of Dutch SRI funds and found that these funds outperformed conventional funds but with no statistically significant difference. Also [42] studied 61 SRI funds tracked by the US Social Investment Forum (USSIF). They found that the relationship between financial and social performance is neither strictly negative, nor strictly positive. Instead, they found a curvilinear relationship, suggesting that the two viewpoints may be complementary. Risk-adjusted performance varies with the types of social screens used. Community relations screening (excludes firms that do not invest in and/or develop economically depressed communities) increased financial performance, but environmental and labor relations screening (excludes firms with a record of poor environmental performance and firms with a record of poor labor relations practices, respectively) decreased financial performance.
Authors in Reference [43] investigated the performance of Australian ethical funds, and [16] invested evidence from Canada, finding no statistical difference in performance between conventional and SRI funds. Study [15] in the UK market, found that neither SRI nor non-SRI funds exhibited significant under performance. Authors in Reference [44] found that SRI funds in the US, the UK, and in many continental European and Asia-Pacific countries underperformed their domestic benchmarks. However, with the exception of France, Japan, and Sweden, the risk-adjusted performance of SRI funds is not statistically different from the performance of conventional funds. Authors in Reference [45] found that during the period 1997-2005, US SRI funds had better performance (gross and net Carhart's alphas) than conventional mutual funds with similar characteristics. Authors found that the differences were driven exclusively by SRI funds run by management companies specializing in SRI, while funds run by companies not specializing in SRI underperform conventional funds.
Authors in Reference [46] compare the investment performance of US environmental or green mutual funds, finding that in the 1987-2009 period, green funds had lower performance levels than conventional funds but, in the period 2001-2009 green funds achieved risk-adjusted returns not significantly different from the rest of SRI and conventional mutual funds. Authors in Reference [47] performed a study focused on 88 SRI funds from the European market from 1996 to 2007. They concluded that the performance of SRI funds is similar to the performance of both conventional and socially responsible indexes. Authors in Reference [48] studied seven European and US markets from 1996 to 2008. They found in several European markets (Belgium, France, Germany, Italy, the Netherlands, and the UK) that SRI funds showed similar performances compared to both conventional and benchmarks. In contrast, the US and Austrian funds showed evidence of underperformance.
Authors in Reference [49] compared 46 randomly selected US-based large-cap equity mutual funds (25 are members of the SIF and 21 are conventional funds) finding there were no significant performance differences between conventional and SRI mutual funds employing Data Envelopment Analysis. They also found that SRI funds underperform at other times. Authors in Reference [50] performed a multi-country study focused on 54 international SRI funds located in eight European markets (Austria, Belgium, France, Germany, Italy, the Netherlands, the UK, and Spain); they applied the five-factor model and found a similar performance between socially responsible funds and conventional funds. Authors in Reference [26] studied 89 European green funds and 18 US funds from 1994 to 2013. They applied the Carhart four-factor model and stated that, for the US market, green funds did not perform any worse than the market, but with a global equity portfolio green funds showed evidence of underperformance. Authors in Reference [51] found no clear-cut dominance over the entire period analyzed (1992-2012), but also found that SRI funds generally did better than conventional funds in the period following the global financial crisis of 2007. Reference [52] , focusing on the French market, found that SRI funds underperformed slightly more than their matched samples according to different models, but differences in alphas are not statistically significant in most cases. They only found significance in one of the estimated models at the 10% significance level. Reference [17] found that SRI managers have longer tenure and are more likely to be female, but they did not find any significant difference in the performance of SRI and conventional funds. Authors in Reference [53] conducted a comparative financial performance analysis on European green, conventional, and black mutual funds; they concluded that there was no difference in the performance of the green and the conventional funds and that green funds are beginning to significantly outperform black funds.
Reference [22] is the only reference, to our knowledge, that employs Morningstar Sustainability scores in their analysis. The authors conclude that funds with higher Morningstar Sustainability scores have similar alphas from those with lower sustainability scores. The authors also observe that there is little difference in the performance or sustainability scores between self-proclaimed SRI funds versus those that fall in the top 50 and top 20 percent of Morningstar's Sustainability scores. Finally, [23] employed a CSR score, which is an asset-weighted composite CSR fund score. They showed the effects of CSR on fund performance; compared to low-CSR funds, high-CSR funds displayed a poorer performance. Based on the findings of previous literature regarding SRI investment we propose the following research hypotheses:
Hypothesis 1 (H1). The degree of sustainability of a mutual fund has a positive relation with performance.
Reference [20] found that assets under management (AUM) for SRI mutual funds increased by more than 13% during 2007-2009, while conventional funds remained relatively flat. References [54, 55] obtained evidence in favor of greater stability in flows for SRI funds, while [56] found that SRI mutual funds are more sensitive to positive returns and less to negative ones. Reference [22] concluded that Morningstar Sustainability metrics seems to have no influence on the flows of funds for the US market, but on the contrary, if it has a positive influence for funds self-declares as SRI so they appear to be more attractive to investors. Finally, [23] evidence that high corporate social responsibility (CSR) funds are likely to attract investors that are less sensitive to performance, but the effect of fund CSR on flows' persistence is statistically insignificant. In line with previous literature, we argue that funds with higher ESG scores attract more conscious investors, who are less worried about performance and therefore the flows are less sensitive to past performance: Hypothesis 2 (H2). The degree of sustainability of a mutual fund has a positive relation with the flow of funds.
Reference [20] found that SRI mutual funds outperformed conventional funds in the global financial crisis, so they can be an optimal choice for investors who want to protect themselves from downside risk. Value at risk (VaR) describes the expected maximum loss over a target horizon within a given confidence level. VaR is an essential tool for communicating downside risk, but there are surprisingly few papers that have used this metric in the study of SRI investment funds (see, e.g., [24] ). We propose the following hypotheses:
Hypothesis 3 (H3).
The degree of sustainability of a mutual fund has a negative relation with downside risk measured by Value at Risk (VaR).
Empirical Study

Sample
Our initial sample contained 1690 European equity funds rated by Morningstar Sustainability across the time period 2016-2018. Morningstar Sustainability scores are only available from 2016. We have analyzed the behavior of the sustainability scores data for different monthly observations in 2016, 2017, 2018 and found that the variability of the data for the funds was very small, so we employed the average annual data for our unbalanced yearly panel data (2016) (2017) (2018) . The funds are the "open funds" type with an ESG score in the investment area of Euroland, Europe and Europe ex-UK. Furthermore, to avoid problems of multicollinearity, we selected only an equivalent class for each fund. We obtained for each equity mutual fund several measures of performance and other variables such as size, downside deviations, socially conscious, expenses, and age. We also used the Morningstar style-box to control the effect of the different categories which are included in the sample. The number of funds varied when we considered the different variables because of the lack of data available in the database.
Variables Construction
Our sustainability variables were obtained from Morningstar Direct (original source Sustainalytics). We employed the Portfolio Sustainability Score (Sustscore), which is the ESG score minus the Portfolio Controversy Score. Reference [57] [58, 59] :
In order to receive a Portfolio Sustainability Score, a portfolio must have a portfolio ESG score and a portfolio controversy score, which, according to [59] , at least 50% of a portfolio's assets under management must have these scores. The Morningstar Portfolio ESG Score (ESGscore) is calculated as:
where: ESGNorm i = the normalized ESG score of company i, n = the number of securities in the portfolio, w i = the asset weight on security i, so the sum
Normalized company ESGs are aggregated to a portfolio ESG score using an asset-weighted average of all covered securities. Sustainalytics tracks and categorizes ESG-related incidents in companies, which are called "controversies". A single company may be involved in multiple ESG-related incidents at any given time, so Sustainalytics makes a controversy score of company i. Morningstar employs company controversy scores of Sustainalytics, creating a Morningstar Portfolio Controversy Score (MContr p ), as follows:
where: w i = the asset weight on security i, SCont i = the Sustainalytics controversy score of company i.
We considered different performance measures from the Morningstar Direct database (net returns and Sharpe ratios). We also computed Carhart's alphas based on values provided on Kenneth French's website (See http://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html).
We also assessed fund performance by considering tail risk. Tail risk is commonly taken by mutual funds and it has been shown to be useful in explaining fund performance. Specifically, we examined whether sustainable mutual funds were more or less exposed to tail risk by measuring mutual fund downside risk by using the Value at Risk (VaR). VaR measures the maximum loss that a fund i can obtain for a given time period and a given confidence level (1-p) as:
which is the loss associated with the p-th percentile of the return distribution. It can be computed as
, where F i is the return distribution of the fund i. We measure the flow of funds as:
where TNA i,t and TNA i,t−1 are the total net assets for fund i at the end of year t and t − 1, respectively, and R i,t is the return of fund i in year t. Table 1 shows the different variables considered in our work for the whole sample (2016-2018). As can be seen, the variable related to the level of sustainability have an average level close to 55.5 points for the three years analyzed (2016, 2017, 2018) , and the difference between the minimum and maximum is around 25 points. On average, the funds have a negative one year alpha (−0.20%), a one year Sharpe ratio positive (0.49) and a positive net return (2.23%). The average flow has been negative (−0.05% of the net assets) and the percentage declared to be socially responsible is small (14%). The size is very variable, the expense ratio (total expense ratio or TER) is greater than 1.5% because the mutual funds included invest in equity, and in general the funds have a high average age (greater than 12 years measured at the end of the year 2018). Value at risk (VaR) is near to 5.3% on a monthly basis using a 95% confidence level and finally the annual volatility of downside deviation is near 7.3%. We have divided our sample funds into two groups based on whether the sustainability scores are below or above the median. Then, we estimated the means and their differences between both groups. Table 2 reports the results of the univariate analysis. As can be observed, the differences are very significant between the two groups for the different scores, with a difference of approximately four points in favor of the funds included in the high score group. The differences in performance between the high and low sustainability scored funds are positive when considering net returns, Sharpe ratios and alphas but statistically insignificant (Table 2) . That is, higher sustainability scored funds show a greater performance. Our results are contrary to the findings of [22, 23] for US mutual funds. Table 2 also shows the difference of means for tail risk measured by the VaR at a 95% confidence level. The evidence for VaR reveals that highly scored mutual funds display less tail risk. Finally, Table 2 displays the difference of means for the flow of funds showing positive differences for higher scored mutual funds. Table 3 compares the funds self-declared sustainable (Sociallyconscious) and those that result from dividing the sample according to a low Sustscore or a high Sustscore criteria (0 and 1 in the Sustainabledummy variable, respectively). As you can see, there are big differences but, in general, mutual funds that are self-declared sustainable (Sociallyconcious = 1) are from a Sustscore point of view too (Sustainabledummy = 1). However, there are many funds that are not declared sustainable but they are based on the level of sustainability of the companies of their portfolio. Thus, by using scores, investors have at their disposal a large number of funds that are not declared sustainable but with comparable portfolios of self-declared sustainable funds. This result is similar to [22] for the US market. This table reports the number of mutual funds classified as sustainable using two different dummy variables. Sustainabledummy is based on low or high sustainable scores depending on whether their score is above (value 1) or below the median (value 0). Sociallyconscious is for those mutual funds declared as socially conscious investment or SRI mutual fund (value 1).
Descriptive Statistics
Fund Performance and Sustainability Scores
In this part, we tested if the degree of sustainability measured through ESG scores had a positive or negative relation with performance. In addition, we considered ESG scores to evaluate the contribution of each dimension to the portfolio performance. We propose the following model: 
where: Y i,t = Alternative performance metrics for fund i in time t (years 2016, 2017 and 2018). i = 1 through N, where N is the total number of funds in the sample. Sustscore i is the sustainability score provided by Morningstar. We tested the effects of this variable on performance for time t and t − 1 (h = 1). Age = Years since inception date measured at the end of the year 2018. Downside dev = measures the volatility of downside performance. LogSize = logarithm of mutual fund market value. ExpRat = Net expense ratio of fund i. Sociallyconcious = dummy of self-proclaimed SRI mutual funds. Category = dummies of Morningstar categories except small style. cons i and β 1 , β 2 , β 3 , and β 4 are parameters of the regression and ε i,t the term error. Our results show that Sustscore is significant in explaining the level of performance for all the metrics with the exception of alpha in time t. The dummy variable (SociallyConcious) is also significant in time t models, showing that considering the level of sustainability can help to better understand the relationship between performance and social responsibility. Our results support [21] , who conclude that the lack of clearly defined criteria to distinguish mutual funds as socially responsible affects the results of previous research based on dichotomy variables (self-proclaimed SRI mutual funds versus others). Among the control variables, Table 4 shows that the expense ratio are always negatively related to performance, while size and age (except in return models) are not significant. N  1932  1932  1932  3104  3104  3104 This table reports the coefficients for the regression models for different performance measures. Alpha is the Carhart's alpha measure; Sharpe is the yearly risk-adjusted return and Return is the total net return. Sustscore is the level of sustainability of the fund provided by Morningstar and Sociallyconcious is the common dummy variable used to analyse self-declared socially conscious mutual funds. logSize is the logarithm of mutual fund market value. ExpRatio the net expense ratio and age are the years from inception date. Downside dev measures the volatility of downside performance. N is the number of observations. The dummies of categories have been included and compared with small mutual fund of Morningstar Style Box. * Significant at 10%; ** significant at 5% and *** significant at 1%.
Tail Risk and Sustainability Scores
In this part, we tested if the degree of sustainability measured through sustainability scores had a positive or negative relation with the VaR of the portfolio.
We used the following model:
VaR i,t = cons i + β 1 Sustscore i,t−h + β 2 Age i + β 3 DownsideDev i,t + β 4 logSIZE i,t +β 5 ExpRat i,t + β 6 Sociallyconcious i,t + j Category j,t + ε i,t
As Table 5 shows, the tail risk of mutual funds is affected by the level of sustainability, we again tested the effects of this variable on performance for time t and t − 1 (h = 1). Specifically, we observed how the variable Sustscore was negatively and significantly related to the VaR of the fund at a 95% confidence. These results support that funds with a higher degree of sustainability better protect investors against extreme losses. As [36, 37] explain, SRI mutual fund managers base their decisions on deeper, more complete, and higher quality information, resulting in a significant reduction in the risk of their investment decisions. On the other hand, the dichotomous variable commonly used has a positive sign. and opposite sign to that resulting from using a continuous variable. From this analysis, we observed that the results of evaluating the effect of sustainability based on dichotomous variables may yield contradictory results to those obtained when continuous variables are used. This table reports the coefficients for the regression models. VaR is the maximum loss that a fund i can obtain for a given time period t and a given confidence level. Sustscore is the level of sustainability of the mutual fund measured by Morningstar. Sociallyconcious is a dummy variable used to analyze self-declared SRI mutual funds. logSize is the logarithm of mutual fund market value. ExpRatio the net expense ratio and Age are the years from inception date. The dummies of categories have been included and compared with small mutual fund of Morningstar Style Box. N is the number of observations. * Significant at 10%; ** significant at 5% and *** significant at 1%.
Flows and Sust ainability Scores
In this section, we analyze the effect of sustainability on the flows of investment funds. In particular, flows of sustainable funds are generally considered to be less sensitive to changes in performance because investors value other elements in their utility function. References [54, 55] obtained evidence in favor of greater stability in flows for sustainable funds, while [56] found that SRI mutual funds are more sensitive to positive returns and less to negative ones. In line with [22, 23] , we argue that funds with higher ESG scores attract more conscious investors, who are less worried about performance and therefore the flows are less sensitive to past performance. Thus, we estimate the following model to evaluate the effect of sustainability on the flow of funds using the different performance metrics (alpha, Sharpe, net return), the sustainability score, and the interaction of the product (SustPerf: sustsharpe, sustalpha or sustreturn): 
where: SustPer f i,t : is the product of Sustscore and sharpe (Sustsharpe), alpha (Sustalpha) or net return (Sustreturn) depending on the model for mutual fund i and time period t. Table 6 shows that the models that takes the Sharpe ratio as the performance variable (Models 3 and 4) β 1 is not significant. The results are mixed in the case of the net returns (Models 5 and 6), but β 1 is very significant when risk-adjusted performance is measured by Carhart's alpha (Models 1 and 2), which means that performance had an influence on investment decisions (flows). On the other hand, in Model 5, the sustainability score is also significant, so that higher-rated funds received a larger volume of funds than those with a lower score. This fact shows that the degree of sustainability stimulates fund raising and more when the degree of sustainability is higher. Also, when we analyzed the effect of the sustainability dummy variable (Sociallyconcious), it was not significant in all models, which was contrary to the hypothesis of the importance of sustainability in attracting investors interested in funds that are self-declared as SRI. Finally, the negative sign of the interaction variable (Sustalpha in Models 1 and 2) shows the lower sensitivity of sustainable funds, supporting the results found by [22, 23] using alternative metrics and US funds. This fact can be related to greater social awareness in SRIs. N is the number of observations. * Significant at 10%; ** significant at 5% and *** significant at 1%.
Robustness
We conducted some additional robustness tests to check the consistency of our results and to provide other complementary analyses. First, we also calculated the models excluding the Downside deiation because this variable has many blanks and reduces the sample. After the calculations, we again observed no differences with the models presented in the previous empirical analyses.
Second, we checked whether performance may differ according to the fund manager skills, considering the quantiles of different performance measures; differences in the quantiles would indicate differences in the fund manager's ability to deal with performance. Quantile regression allowed us to capture information about the coefficients at different quantiles of the dependent variable given the set of endogenous variables. In addition, the conditional quantile regression developed by [60] successfully deals with skewed distributions of fund performance. In particular, we adopted the bootstrapping method proposed by [61] and implemented in the software Stata 12. Given y i as the different performance metrics used in this paper (alpha, Sharpe and returns), and X i as a vector of exogenous variables representing the sustainable score of each mutual fund and other controls, the quantile model can be written as:
Assuming that: Table 7 reports quantile parameter estimates for three different metrics. Our evidence for all quantiles confirms no differences in the results and sustainability (in time t and also in time t − 1 except for alpha) seems to be important variable to explain the performance independent of the metric analyzed.
Finally, we recalculated the models for each category (Largeblend, Largegrowth, Largevalue, Midblend, Midgrowth, Midvalue and Small) and we obtained small different results depending on the category, concluding that on average the effect is positive on performance but specific for each category. This table reports the coefficients for the quantile regression models (q25 or lower quartile, q50 or median and q75 or upper quartile). Sustscore is the level of sustainability of the mutual fund measured by Morningstar. Sociallyconcious is a dummy variable used to analyse socially conscious mutual funds. logSize is the logarithm of mutual fund market value. ExpRatio the net expense ratio and Age are the years from inception date. DownsideDev measures the volatility of downside performance. Category dummies are omitted in the table. N is the number of observations. * Significant at 10%; ** significant at 5% and *** significant at 1%.
Discussion
In Europe, SRI strategies grew by 11.7% from 2014 to 2016 to reach $12.04 trillion [1] . Traditional studies focus their work on mutual funds which declare themselves as funds that support an SRI approach. One important limitation of this approach is that results could be biased, because SRI mutual funds could have different levels of sustainability and differences with conventional funds may not be significant. Recently, Morningstar launched the Morningstar Sustainability Score to classify mutual funds. The use of sustainability scores in our work allows us to evaluate the effect of the degree of sustainability on performance, risk, or flows on European equity mutual funds.
Our results show that there are a large number of funds that are not declared sustainable but their portfolio is comparable to sustainable mutual funds. Furthermore, a sustainability score is significant, explaining the level of performance for all the metrics analysed (Carhart's alpha, Sharpe, and net return), and has positive sign. Using a conventional dummy to declare social mutual funds, the results are significant but with the contrary sign, showing that considering the level of sustainability can help to better understand the link between performance and social responsibility. Our results are in accordance with [21] , who concluded that the lack of clearly defined criteria to distinguish SRI mutual funds affected the results. Also, we obtained contrary results to [23] for the US mutual funds market.
In terms of tail risk, the level of sustainability is negatively and significantly related to the VaR of the fund, supporting that higher scored mutual funds better protect against extreme losses. The opposite is found for the conventional dummy, showing the advantages of employing a quantitative measure of sustainability to evaluate assets' risk. This result could mean that SRI mutual fund managers base their decisions on a deeper analysis resulting in a significant reduction in the risk of their investment decisions. Our work shows that sustainability scores can be used by investors worried by extreme losses and not only by values-motivated investors.
Finally, we analyzed the effect of sustainability on the flows, confirming the importance of sustainability in attracting investors. The effect of the sustainability dummy variable is not significant in all models. Carhart's alphas have a positive influence on investment decisions. The sustainability score in the last year is significant on the flows in one model analyzed, so higher-rated funds received a larger volume of funds. Finally, the negative sign of the interaction variable (product of sustainability and alphas) shows the lower sensitivity of sustainable funds. This shows the different sensitivity to performance of values-motivated investors.
As a limitation of our paper, we employ VaR measure as a proxy for tail risk. In the literature, the use of other measures like TailVaR, etc. is frequently employed. We have not analyzed the effects employing these alternative metrics. Another limitation is that we employ an unbalanced 3-year data panel data in our panel, in 2016 Morningstar began reporting Morningstar Sustainability scores and not all data is available for all funds and years. Future research will benefit from the increasing amount of data to make empirical studies based on sustainability criteria. Another limitation of our work is that there may be some survivorship bias, but since our sample only includes three years, this bias must be very small.
